1. Background {#sec100187}
=============

Rate of Unscheduled Return Visits (URVs) to the Emergency Department has been considered as a key indicator for evaluating the quality of the Emergency Department care for decades ([@A18320R1]). Unscheduled Return Visits are defined as return of a patient to the Emergency Department with the same chief complaint, which has not improved or has worsened within 72 hours of discharge ([@A18320R2]). Based on previous studies, patients with certain chief complaints such as chest pain and dyspnea are likely to return to the Emergency Department within 72 hours of discharge ([@A18320R1], [@A18320R3], [@A18320R4]). Acute chest pain is one of the most common complaints at the Emergency Department. The need to confirm diagnosis and provide rapid and correct management of these patients has brought about the concept of the Chest Pain Unit (CPU) ([@A18320R5]). Although excluding the presence of coronary disease for any CPU is critical, in low-risk patients complaining of chest pain, the probability of the presence of a cardiac origin is less than 7% ([@A18320R6], [@A18320R7]). Accordingly, more than 90% of chest pains in low-risk patients have a non-cardiac etiology ([@A18320R7], [@A18320R8]). Failure to differentiate between cardiac and non-cardiac origins of chest pain in the CPU can have severe consequences. When the chest pain returns, it is natural for a patient to seek further medical attention and these patients may or may not have been given instructions about recurrent pains during their first hospital admission ([@A18320R7], [@A18320R9]). As a result, investigation on whether or not the patient has received inappropriate treatment or been discharged without effective treatment is of vital importance.

Rates of URVs less than 1% are deemed acceptable, yet this is far from constituting a universally accepted standard ([@A18320R2], [@A18320R10], [@A18320R11]). Hence, a rate of URVs more than a certain level reflects the malfunction of the Emergency Department ([@A18320R2], [@A18320R12], [@A18320R13]). Despite the fact that URVs should not be spontaneously regarded as a poor performance of health care service, there are multiple associated factors which should be investigated.

Previous studies on 72 hours URVs have demonstrated that a significant proportion of these visits are preventable. There have been only a few recent studies about factors associated with 72 hours returns. To our knowledge, all of these studies were conducted at general hospitals. In addition, to date, no study has addressed the reasons for URVs to a CPU.

2. Objectives {#sec100188}
=============

In the present study, we investigated the causes of 72 hours URVs to our CPU with a view to find inadequacies and to propose preventive strategies.

3. Patients and Methods {#sec100190}
=======================

This single-center, retrospective, case-control study was performed in the setting of the CPU of Tehran Heart Center (a 460-bed, tertiary-care teaching hospital), Tehran, Iran. The medical records of the patients who were presented to the CPU with a chief complaint of chest pain between December 28^th^, 2010 and February 28^th^, 2011 were collected. The medical records of the patients with first-time CPU attendance as well as those of the patients with 72 hours URVs with the same chief complaint were studied. Of the 6247 eligible patients who had referred to the Emergency Department with the chief complaint of chest pain during the study period, forty-nine URVs with chief complaint of chest pain during both visits, who were resident of Tehran, with complete variable data that fulfilled our criteria, were identified. The control group consisted of 196 residents of Tehran, who did not return to the Emergency Department during our study period. The number of the patients in the control group was four times greater than the case group. The patients' demographic data, presenting complaints, vital signs, past medical history, drug abuse, presenting electrocardiography (ECG), first and second-visit disposition, and causes of revisits were recorded. Medical records of the first and second visits were evaluated by two cardiologists, whose consensus determined reasons for the returns. Reasons for return visits were classified to three groups of illness-related, patient-related and doctor-related. Illness-related returns were defined as the exacerbation or absence of improvement in the patients' symptoms or the occurrence of treatment side-effects. Doctor-related returns were defined as situations in which the doctor was primarily responsible for the patient's return visits by misdiagnosis or incorrect treatment. Patient-related returns were defined as situations in which the patient left the CPU Against Medical Advice (AMA). An abnormal ECG was defined as any non-sinus rhythm, ST-segment deviation (≥ 0.5 mm), T-wave inversion (≥ 1 mm), abnormal axis deviation and bundle branch block.

3.1. Statistical Analysis {#sec100189}
-------------------------

Categorical variables were presented by frequencies and percentages and were compared between case and control groups using chi-square or Fisher's exact test. Continuous variables were expressed as mean ± Standard Deviation (SD) and were compared between cases and controls using student's t or Mann-Whitney test. To determine multiple predictors of 72 hours URVs, backward Firth\'s bias reduced logistic regression approach with penalized profile likelihood for parameter estimates was used ([@A18320R14]). This method was used because of a separate problem in ordinary logistic regression. Covariate effects on 72 hours URV were reported as odd ratios (OR) with 95% confidence intervals (CIs). Package "logistf" from R software was used for the analysis ([@A18320R15]).

4. Results {#sec100191}
==========

The demographic and clinical characteristics of the patients are depicted in [Table 1](#tbl25799){ref-type="table"}. The mean age was 51.86 ± 17.25 years for the total population, ranging between 17 and 95 years. The patients in the case group were more likely to be male (69.4% vs. 45.4%; P value = 0.003). There was a significant difference between the case and control groups regarding the presence of dyspnea, which was the most frequently associated symptom (P value = 0.010). A significant difference was observed in the history of hypertension, dyslipidemia, diabetes and current cigarette smoking between the two groups. Seventy patients in the control group and 20 patients in the case group had abnormal ECGs at presentation (35.7% vs. 40.8%). High-Sensitivity Cardiac Troponin T test (hs-cTnT) was checked at presentation, which showed a significantly higher median value in the case group when compared to the control group (8.09 ng/L vs. 3.65 ng/L; P value = 0.002).

###### Chest Pain Unit Visitors' Characteristics by Whether or not They Returned Within 72 Hours^[a](#fn24368){ref-type="table-fn"},[b](#fn24369){ref-type="table-fn"}^

  Variables                     Total (n = 245)   Cases (n = 49)   Controls (n = 196)   P Value
  ----------------------------- ----------------- ---------------- -------------------- ---------
  **Male**                      123 (50.2)        34 (69.4)        89 (45.4)            0.003
  **Age, years**                51.86 ± 17.25     57.12 ± 15.12    50.54 ± 17.53        0.010
  **Dyspnea**                   89 (36.3)         10 (20.4)        79 (40.3)            0.010
  **Systolic blood pressure**   139.89 ± 23.27    141.50 ± 23.01   139.55 ± 23.37       0.606
  **Heart rate**                78.23 ± 18.06     76.64 ± 18.04    78.57 ± 18.10        0.395
  **Hypertension**              68 (27.8)         22 (44.9)        46 (23.5)            0.003
  **Diabetes mellitus**         38 (15.5)         14 (28.6)        24 (12.2)            0.005
  **Current smoker**            25 (10.2)         9 (18.4)         16 (8.2)             0.035
  **Dyslipidemia**              40 (16.3)         14 (28.6)        26 (13.3)            0.010
  **Family history of CAD**     19 (7.8)          5 (10.2)         14 (7.1)             0.549
  **History of CAD**            38 (15.5)         12 (24.5)        26 (13.3)            0.361
  **Drug abuse**                5 (2)             3 (6.1)          2 (1.0)              0.056
  **Abnormal ECG**              90 (36.7)         20 (40.8)        70 (35.7)            0.508

^a^Abbreviations: CAD, Coronary Artery Disease; ECG, Electro Cardiogram.

^b^Data are presented as No. (%) or mean ± SD.

Patient-related factors accounted for most 72 hours URVs (49%). All patient-related returns involved patients who left the Emergency Department AMA. Illness-related factors were the second most frequent reason for 72 hours URVs (34.7% of total bounce-back reasons). A large proportion of these subjects showed failure to improve (94.1 %) ([Table 2](#tbl25800){ref-type="table"}). In contrast, only one patient returned for treatment side-effects. Doctor-related factors constituted the least common reason for 72 hours URVs (16.3%). Among the reasons for AMA, personal reasons and unavailability of beds were the most frequent (33.3 %) followed by overcrowding and leaving the Emergency Department without permission, respectively. In addition, our multivariable analysis revealed that AMA, male sex, and hypertension were the most important independent predictors of 72 hours URVs ([Tables 3](#tbl25801){ref-type="table"} and [4](#tbl25802){ref-type="table"}).

###### Disposition at First Visits and Return Visits^[a](#fn24370){ref-type="table-fn"}^

  Variables                           Total (n = 245)   Cases (n = 49)   Controls (n = 196)   P Value
  ----------------------------------- ----------------- ---------------- -------------------- ----------
  **First visit**                                                                             \< 0.001
  Discharged after first visit        97 (39.6)         11 (22.4)        86 (43.9)            
  Discharged after admission to CPU   124 (50.6)        14 (28.6)        110 (56.1)           
  AMA from CPU                        24 (9.8)          24 (49.0)        0 (0)                
  **Second visit**                                                                            
  Discharged after second visit                         18 (36.8)                             
  Discharged after admission to CPU                     15 (30.6)                             
  Admitted to CCU                                       15 (30.6)                             
  AMA from CPU                                          1 (2)                                 

^a^Abbreviations: AMA, Against Medical Advice; CCU, Cardiac Care Unit; CPU, Chest Pain Unit; ED, Emergency Department.

###### Reasons for 72 Hours Unscheduled Return Visits

  Variables                Cases (n = 49)
  ------------------------ ----------------
  **Illness-related**      17 (34.7)
  Failed to improve        16 (94.1)
  Treatment side effects   1 (5.9)
  **Patient-related**      24 (49)
  Against medical advice   24 (100)
  **Doctor-related**       8 (16.3)
  Treatment error          4 (50.0)
  Diagnostic error         4 (50.0)

###### Multivariate Analysis of Factors Associated With 72 Hours Unscheduled Return Visits ^[a](#fn24371){ref-type="table-fn"}^

  Variables                                       OR       CI (95%)            P Value
  ----------------------------------------------- -------- ------------------- ----------
  **Age**                                         1.03     0.995 - 1.054       0.092
  **Male Sex**                                    3.13     1.304 - 8.140       0.010
  **Hypertension**                                3.31     1.203 - 9.489       0.020
  **First visit disposition to ED observation**   0.37     0.125 - 1.030       0.057
  **Against medical advice**                      182.36   22.186 - 23803.34   \< 0.001

^a^Abbreviation: ED, Emergency Department; OR, Odds Ratio.

5. Discussion {#sec100193}
=============

In this retrospective, case-control study, we found that in our CPU, leaving the Emergency Department AMA, male sex, and hypertension were the most important predictors of 72 hours URVs. Also, age was the other associated factor. Equally important, first visit disposition to observation unit had a protective effect on URVs. Emergency Department return visits can lead to overcrowding and longer waiting times and can, thus, exert a negative impact on the quality of health care, time-to-treatment results and treatment outcomes. The 72-hour time point has been defined as a benchmark for measuring the Emergency Department return visits ([@A18320R16], [@A18320R17]).

In our study, the return pattern showed that the average age in the case group was seven years older than that of the control group and this difference was significant (P value = 0.01). However, this was not a significant correlation according to the multivariate analysis. Recurrent visits of elderly patients to the Emergency Department are an important component of increased URVs to the Emergency Department. A systematic review of elderly patients at the Emergency Department demonstrated that these patients were more likely to have an Emergency Department return ([@A18320R1], [@A18320R18]). Consequently, older patients with chest pain should be evaluated with more caution and should not be discharged unless the source of their problem is defined correctly.

One of other important risk factors for URVs among our study population was the male sex. There were significantly more males in the case group than in the control group. In a similar study at a general Emergency Department, Sauvin et al. ([@A18320R19]) demonstrated that 64% of their revisits were made by men. In contrast, White et al. ([@A18320R17]) reported that females slightly outnumbered males among those who made URVs. Nonetheless, some other studies did not find significant differences with respect to URVs between the different sexes ([@A18320R18], [@A18320R20]).

Another predictor of 72 hours URVs in our study was a history of hypertension. There were significantly more patients with a history of hypertension in the case group (P value = 0.003). Hypertension is a major risk factor for coronary artery disease, heart failure, variety of arrhythmias, and sudden death. This finding may also reflect the fact that patients with hypertension are more concerned about their symptoms and are likely to return to the hospital after their first visit.

Among factors associated with URVs in our study, patient-related factors were the most common contributors to URVs. Illness-related and doctor-related factors were determined as the second and third most frequent associated factors. Leaving the hospital AMA was the single cause of patient-related returns to the Emergency Department. Patients who leave AMA probably need further care and, consequently, expose themselves to an increased risk of adverse medical outcomes. In a large retrospective study, patients with Myocardial Infarction (MI) who left AMA had a 40% higher risk for death and readmission owing to MI during the next two years ([@A18320R21], [@A18320R22]). Another study demonstrated that more than one in six AMA patients return to the hospital within 30 days ([@A18320R23]). The phenomenon of AMA is worldwide and is not limited to underdeveloped countries. To the best of our knowledge, there is a paucity of data on the medical importance and etiologies of leaving AMA from a CPU. Identification of the risk factors allied with leaving the hospital AMA is the first step in designing strategies to decrease the occurrence of leaving AMA, to prevent a large proportion of URVs, and to boost health care quality. Leaving AMA has a multi-factorial etiology. Given that in our study, the most frequent reasons for leaving AMA were personal reasons and unavailability of beds, it is reasonable to suggest that CPUs should be expanded and more proper strategies be devised in order to prevent URVs. Some of these strategies could include proper counseling and full clear explanation about the potential adverse outcomes of leaving AMA, informing the patient about risks, benefits, and the consequences of such decision. It is also equally important to allow patients sufficient time so that they can properly weigh up their options ([@A18320R24]). According to the old adage, words are necessary as drugs in treatment. Therefore, the application of these strategies necessitates good communication skills and good patient-physician relationships ([@A18320R21]).

In our study, illness-related factors were the second most frequent reason for all URVs. Ng et al. ([@A18320R22]) reported that the most common reason for URVs was illness-related, which is similar to the finding in the Wong's study ([@A18320R25]). In contrast, Pierce from the USA reported that patient-related factors were the most important cause of bounce backs ([@A18320R24]). In our study, with the exception of one case, lack of improvement in the illness was identified as the illness-related factor. Patients with worsened symptoms usually return to the Emergency Department shortly after discharge. Many of these short-time failures and worsening symptoms can be prevented by longer monitoring before discharge ([@A18320R20], [@A18320R24]). Furthermore, thorough and comprehensive explanations before discharge in the form of written instructions and pamphlets can prevent some of such URVs.

Doctor-related factors were responsible for only 16.3% of all studied URVs. In another study, doctor-related issues made up a small minority of the reasons for return ([@A18320R22]) An overcrowded Emergency Department creates an overload for treating physicians and therefore, physicians may be blamed for some URVs. Correct diagnosis and management of patients and, by extension, lessening of the risk of untimely discharge from the Emergency Department requires longer monitoring periods and repeated examinations before discharge.

5.1. Limitations {#sec100192}
----------------

This study had some limitations. Firstly, it presents the experience of a teaching hospital with a CPU and these findings may, consequently, not be applicable to other CPUs. Secondly, its retrospective design and small sample size limit the extension of the results. Thirdly, we only enrolled patients who presented chest pain and, thus, did not include patients presenting non-chest pain complaints such as shortness of breath, nausea, and other non-specific symptoms. Also, some of URVs occurred at other centers, which we did not investigate. Equally important, in case-control studies, information bias is common, and in our study the main decisions were based on the obtained information.

In the present study, we sought to identify the causes of 72 hours URVs to our CPU with a view to propose preventive strategies. Our results demonstrated that the patients who left the Emergency Department AMA were more likely to return to the Emergency Department. In addition, male sex and history of hypertension were the most important independent predictors of 72 hours URVs.
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